A local variety of sea lettuce Ulva sp, is cultivated at the National Center for Mariculture of the Israel Oceanographic and Limnological Research Institute (IOLR) in Eilat, on the Red Sea. Utilization of macroalgal beds for removal of excess nutrients from the waste water outflow of the aquaculture facilities has been envisioned in the past (Gordin et al. 1981) , and the potential of Ulva sp. for trapping nitrogenous and phosphorous products is presently under investigation.
Culture conditions. Ten 600 1 tanks with continuous aeration and flow-through seawater were used. The effects of water-retention-time, aeration, stocking density and nutrient addition on the algal nutrient absorption and growth rate were under study (Cohen & Neori, IOLR, Eilat, unpubl.) . Salinity ranged between 40 and 41 %o, which is normal for the northern Gulf of Eilat.
Temperature fluctuations were 1 5 to 22 "C in winter and 23 to 27°C in summer. As a part of the experimental procedure, the tanks were emptied once a week and the thalli drained of excess water, weighed and sampled.
Pathology. A disease affecting the experimental cultures of Ulva sp. was first observed in March 1988. The disease started as small 'green spots' dotting the O Inter-Research/Printed in F. R. Germany thallus ( Fig. l) , consisting of atrophied, densely packed cells which gradually lost their protoplasm. The lesions subsequently enlarged and developed into perforations (Fig. 2) . A variety of fouling microorganisms (the ciliate protozoan Zoothamnium sp., Leucothrix-like filamentous bacteria, diatoms, etc.) settled in these lesions (Fig.  3 ). Often, a microscopic filamentous alga seemingly growing between cell layers was observed extending hyphae-like uniseriate branches from the perforation edges (Fig. 4) . Presence of chlorophyll, and thus the algal nature of these branches, was confirmed by epifluorescence microscopy. The protoplasm of cells surrounding perforations assumed a crescent shape (Fig.  5) . Another microscopic alga grew on the thallus of these diseased Ulva, but did not perforate it (Fig. 6 ). All 10 Ulva tanks were affected, although to different degrees, with thalli presenting up to 15 or 20 'green spots' or pinhead-size perforations per cm2. Diseased thalli did not decay, but their growth was stunted. Although epibiontic filamentous bacteria, nematodes and copepods were also observed associated with unaffected Ulva growing in other parts of the IOLR system, the possibility that they initiated the disease was considered, and their role in the pathogenic process tested. Healthy Ulva thalli were challenged with diseased ones by holding 3 fragments of each, of about 100 cm2, in a Parafilm-sealed 1 1 beaker at room temperature for up to 8 wk. However, no 'contagion' occurred. Furthermore, no remission was observed during this period in the diseased fragments and the damage in this small self-contained system appeared to be irreversible, despite the static conditions in which the thalli were kept.
Discussion. Similar conditions have been reported previously in nori Porphyra sp. in Japan as 'green spot disease' and 'perforation disease' (Suto & Umebayashi 1954 , Nozawa & Nozawa 1957 , Suto et al. 1972 . In these cases, loss of cell protoplasm was suspected of being triggered by traumatic damage. More recently, Tsukidate (1983) speculated that under adverse environmental conditions Porphyra exudes certain amino acids which stimulate growth of opportunistic phycopathogenic bacteria, leadlng to cell necrosis. Among Ulva species, bacteria and unfavourable physical conditions prevailing in the habitat can also stimulate polymorphism. By exposing Ulva lactuca to high concentrations of the marine bacteria associated with the alga, Provasoli & Pintner (1980) were able to induce the formation of a filamentous vegetative thallus similar to that growing from the perforation edges of our Ulva sp. This suggests that the typical expanded foliar thallus and the filamentous alga in the perforations are actually allomorphic forms of the same Ulva sp., with the latter developing in response to unfavorable environmental conditions and intensive bacterial proliferation in the lesions. This versatile nature of the alga and the ability of some species to govern their own morphology (Provasoli & Pintner 1980 ) makes the assignment of taxonomic position problematic. In the course of extensive work on dietary preferences of 3 herbivorous siganid fish in the Gulf of Eilat, Lundberg & Lipkin (1979) examined samples of Ulva, but were similarly unable to identify them. Since appearance of the condition tended to decrease in intensity when water agitation was reduced, and transmission of the disease to healthy thalli could not be obtained experimentally by contact, it was considered that excessive turbulence in the Ulva tanks and the unavoidable handling during harvest were the probable cause of the onset of the observed lesions.
